Clinical results were evaluated 6 months to I4 years after mitral annuloplasty in 89 operative survivors. Before operation, 13 patients were grade 2, 63 grade 3, and I3 grade 4 (N. Y.H.A. classification). After operation all patients were improved symptomatically. Sixty-one patients were grade I, 27 grade 2, and I patient grade 3. Early clinical deterioration occurred in 5 patients, caused by dehiscence of annuloplasty in 3, and by infective endocarditis in 2, within six months of the operation. Progression of mitral valve disease was responsible for late deterioration I to 8 years after mitral annuloplasty in 23 patients. Sixteen needed mitral valve replacement. There were 12 deaths, including 6 after reoperation. Actuarial analysis showed go per cent survival with annuloplasty at 5 years' and 6o per cent at I0 years' follow-up. Late systemic embolism occurred in only 3 cases though anticoagulants were not used.
Despite considerable advances over the past decade, the prevailing uncertainty in the long-term prognosis after mitral valve replacement (Ellis, I967; Ross, I972; Behrendt and Austen, I973) underlines the need for reappraisal of other methods of mitral valve surgery. Mitral annuloplasty, for the correction of mitral regurgitation, was introduced before valve replacement became established (Lillehei et al., 1957; Merendino and Bruce, I957) and this institution was one of the centres to pioneer the technique (Wooler et al., I962) . The present study was undertaken to assess the clinical and haemodynamic results after mitral annuloplasty, and to evaluate its relative merits in the surgical treatment of mitral regurgitation.
Subjects and methods
The study group comprised 89 operative survivors of mitral annuloplasty performed between 1957 and I973. There were 75 women and 14 men in the series and their age distribution, ranging from 8 to 66 years (mean 38-4 years), is indicated in Table I . At the time of operation 13 patients were in grade 2, 63 in grade 3, and I3 in Received 28 January I974. grade 4, according to the New York Heart Association classification. All had a past history of peripheral or pulmonary oedema and received digoxin and diuretic therapy. Atrial fibrillation was present in 65 while 24 were in sinus rhythm. Mitral annuloplasty for predominant mitral regurgitation was performed in all cases by the technique described by Wooler et al. (I962) . While mitral regurgitation caused by dilated annulus without significant disease of the cusps or of the chordae tendineae was considered to be the ideal indication for this type of operation, the procedure was also undertaken if there was commissural adhesion; mild calcification, moderate thickening, cleft, or perforation of the cusps; chordal agglutinations which were minimal, or could be separated, or ruptured chordae tendineae to the posterior leaflet.
In the initial period before valve replacement became established, cases with associated severe aortic regurgitation were not accepted for mitral annuloplasty. Additional operative procedures for associated valvular lesions were performed at the time of mitral annuloplasty as shown in Table 2 . The left atrial appendage was obli- 
Results
All patients derived symptomatic benefit after mitral annuloplasty and the improvement was maintained for a period of 3 months to I4 years (mean 4 6). After operation 6i patients were in grade I, 27 in grade 2, and one in grade 3 (N.Y.H.A.). As shown in Fig. i (Fig. 3) . The mean cardiothoracic ratio (with S.E.) in the whole series decreased from 63I ± I 0 per cent to 6o ± i1o per cent (P < o-ooi In the patients who showed subsequent clinical deterioration, the radiological changes frequently paralleled but did not always coincide with the clinical state. In this group the mean cardiothoracic ratio increased from 66 8 ± I 2 per cent to 7I 6 ± i 6 per cent (P < o-ooi). Pulmonary venous congestion increased in I2 and Kerley's 'B' lines appeared in 3 cases. group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from pansystolic murmur of grade i/6 to 3/6 was audible in the mitral area in 12 and a mid-diastolic murmur of similar intensity in io cases.
Comparison of the preoperative and postoperative data at rest is given in Table 6 and Fig. 4 . Postoperative haemodynamic results at rest and during submaximal supine leg exercise are shown in Table 7 and Fig. 5 . Compared with the preoperative values at rest there was a significant reduction in the mean pulmonary wedge and the mean pulmonary arterial pressures; the mean residual pressures, however, remained above normal limits. No significant increase in the cardiac output was noted. There was a pronounced reduction in the pulmonary vascular resistance in patients with high preoperative values; the group values, however, showed only a moderate decrease which was not statistically significant.
Postoperatively during exercise the cardiac output increased significantly. However, the cardiac output response to exercise was considered impaired in relation to the oxygen uptake in all patients (Fig. 6 ), when compared with the normal expected values (Donald et al., I955) . The mean pulmonary wedge and mean pulmonary artery pressures were abnormally raised on exercise while the left ventricular end-diastolic pressure remained normal. A variable diastolic gradient across the mitral valve was noted both at rest and during exercise in all patients including 4 who had no clinical signs of mitral stenosis. At reoperation in one of them no evidence of commissural fusion was found, but the mitral valve cusps were rigid and retracted. The lack of mobility of the mitral cusps was considered to be responsible for the diastolic gradient across PRE-OP POST-OP group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from regurgitation (Kerth et al., 197I; Messmer et al., I973) . Direct interpretation of these results, however, is limited by the fact that the patients who had reconstructive procedures necessarily represent a selected group and may not be strictly comparable with those who had valve replacement.
The structural damage to the mitral valve causing mitral regurgitation which is still amenable to conservative procedures has been variously defined in Although at the conclusion of the operation the dimension of the mitral orifice ranged from 24 tO 42 mm, at follow-up studies evidence of mitral stenosis was clinically detectable in about one-third of our cases. This could be partly accounted for by the relative stiffness of the cusps in addition to further narrowing of the mitral valve orifice as a result of continued rheumatic activity (Aldridge et al., I966) .
Despite the fact that routine anticoagulants were not employed, Taylor and Galvin (I972) .
The changes in pressures in the pulmonary circuit after mitral valve repair and mitral valve replacement, the diastolic pressure gradients across the mitral valve, and the response of these variables to exercise as observed in this study have been similar to those noted after mitral valve replacement with fascia lata grafts (Taylor and Galvin, 1972) , as well as with Starr (Judson et Galvin, 1972) . The reasons for the impaired cardiac output response to exercise remain speculative; while a degree of obstruction to the forward flow at the mitral valve during exercise provides a partial explanation, it is probable that 'myocardial factor' has a significant role as has been suggested by Hultgren et al. (I968) .
In conclusion it can be said that mitral annuloplasty achieves satisfactory clinical improvement in a selected group of patients who fulfil the criteria for this type of reparative surgery to be performed.
Although the haemodynamic results are far from ideal, they are comparable with those obtained after prosthetic and biological valve replacement.
Until an ideal heart valve substitute becomes available, the procedure will continue to have place in the surgical treatment of mitral regurgitation. of mitral annuloplasty. 
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